Examination of the thiamin diphosphate binding site in yeast transketolase by site-directed mutagenesis.
The role of two conserved amino acid residues in the thiamin diphosphate binding site of yeast transketolase has been analyzed by site-directed mutagenesis. Replacement of E162, which is part of a cluster of glutamic acid residues at the subunit interface, by alanine or glutamine results in mutant enzymes with most catalytic properties similar to wild-type enzyme. The two mutant enzymes show, however, significant increases in the K0.5 values for thiamin diphosphate in the absence of substrate and in the lag of the reaction progress curves. This suggests that the interaction of E162 with residue E418, and possibly E167, from the second subunit is important for formation and stabilization of the transketolase dimer. Replacement of the conserved residue D382, which is buried upon binding of thiamin diphosphate, by asparagine and alanine, results in mutant enzymes severely impaired in thiamin diphosphate binding and catalytic efficiency. The 25-80-fold increase in K0.5 for thiamin diphosphate suggests that D382 is involved in cofactor binding, probably by electrostatic compensation of the positive charge of the thiazolium ring and stabilization of a flexible loop at the active site. The decrease in catalytic activities in the D382 mutants indicates that this residue might also be important in subsequent steps in catalysis.